Ionomycin, an agent that stimulates calcium influx, induces the PS1/⑀-cleavage of E-cadherin (Marambaud et al., 2002) . Treatment of rat primary neuronal cultures with this agent increased N-Cad/CTF2 suggesting that calcium stimulates the PS1/⑀-cleavage of N-cadherin (data not shown). We then asked whether more specific treatments that stimulate calcium influx through channels would also affect the ⑀-cleavage of N-cadherin. Figure 2B (lanes 1 and 3) shows that treatment of rat Figure 5F shows that CBP ubiquitination increases in the presence of exogenous N-Cad/ HEK293 cell cultures each overexpressing a PS1 FAD mutant carrying one of the missense mutations Y115H, CTF2 and that proteasome inhibitor ALLN prevents the N-Cad/CTF2-induced CBP degradation ( Figure 5G ) sug-M146L, A246E, E280A, E280G, and G384A or the deletion mutation ⌬E9, showed no increase in N-Cad/CTF2 gesting that N-Cad/CTF2 promotes CBP degradation by the ubiquitin-proteasome system. We then asked production indicating that these mutations are strong inhibitors of the PS1-dependent ⑀-cleavage of N-cadhwhether increased CBP could overcome the inhibitory effect of N-Cad/CTF2 on CRE-mediated transactivation.
erin. PS1 FAD mutant V82L was the only mutant that showed substantial ⑀-cleavage although it was less ac- Figure 5H shows that increased CBP expression rescued the N-Cad/CTF2-induced inhibition of CRE-meditive than the WT PS1 ( Figures 6B and 6C) . That FAD mutations inhibit production of N-Cad/ ated transactivation. Furthermore, CBP-stimulated CRE-mediated transactivation was strongly inhibited by CTF2, a peptide that represses CREB-mediated transcription, predicts that PS1 FAD mutants should be de-N-Cad/CTF2 ( Figure 5H , compare bars 3 and 4 to bars fective in their ability to suppress CRE-dependent transactivation. Indeed, Figure 6D shows that although overexpression of WT PS1 significantly suppressed CRE-dependent transactivation, PS1 FAD mutants Y115H, M146L, A246E, E280A, E280G, ⌬E9, and G384A are unable to inhibit CRE-dependent transactivation. Interestingly, FAD mutants M146L, A246E, E280G, and G384A, as well as the ␥-secretase dominant-negative mutant D257A, showed a clear dominant-positive effect increasing CRE-dependent transactivation over that of the vector control ( Figure 6D ). The inverse correlation between the effects of PS1 mutants on N-Cad/CTF2 production and CRE-dependent transactivation observed in all cases strongly supports the suggestion that these mutants overstimulate transcription by inhibiting production of N-Cad/CTF2.
To investigate the consequences of FAD mutations in a physiologically more relevant system in the absence of PS1 overexpression, we examined the ⑀-cleavage of N-cadherin in two independent embryonic fibroblast clones derived from a gene-targeted (knockin) mouse homozygous for the human PS1 FAD mutation P264L (Siman et al., 2000) . Expression of the knockin mutant PS1 allele is under the control of the endogenous PS1 gene. These models are distinct from overexpressing transgenic models because the mutant gene is expressed at normal levels, similar to those observed in WT models (Figure 7A, d) . As controls, we used two WT fibroblast cell lines independently derived from WT littermates. Production of N-Cad/CTF2 from WT fibro- In Vitro ␥-Secretase Assay
